This report seeks to determine whether the ordinary farmer's knowledge of soils, vegetation, pests and climate can be successfully incorporated within the framework of an environmental monitoring system, and whether the peasant farmer might be trained and encouraged to make systematic observations of ecological data on a continuing basis. The nature and quality of the peasant farmer's environmental knowledge is assessed through two case studies. The first is an analysis of peasant response to a general set of questions relating to farming problems, farm management practices and agricultural innovations in the Ikale area of Ondo State, Nigeria. The second study looks in detail at a particular problem identified in the first survey, the crop damage caused by the grasshopper Zonocerus varie gatus. The studies demonstrate that farmers are able to provide lucid and concise information on environmental difficulties and that, when related to objective circumstances of agricultural production in the area, the data appear to represent rational assessments of real difficulties. The peasant farmer is a good empiricist and can be used to provide early warning information that would otherwise require an expensive and therefore sparse network of observation posts. By participating in a monitoring programme, the farmer would be able to express his own views, needs and requirements and should, therefore, become much more closely idenitfied with the overall conservation and environmental management strategies that African governments are The paper's thesis is that resources in tropical African agriculture are used far less productively than ought to be the case. The authors review the factors hindering the development of effective programmes of problem-solving agricultural research, and the characteristics of small-scale peasant agriculture which are insufficiently recognised in the design of much current experimental research. They discuss the objectives and design of agricultural experimental research and give examples of the divergencies between researchderived advice and peasant farm realities. They conclude that there is frequently a divergence between the design of agricultural experiments, or the interpretation of their results, and the realities facing the peasant farm family; that there is little interest by the research scientist in applying research-derived recommendations to the farm and that lack of success in this area is not objectively investigated. As a result, progress in agricultural development is less rapid than it ought to be, and this in turn results in a smaller allocation of public expenditure to agricultural research and extension. Potentialities for rapid agricultural development are thereby passed over in favour of investment either in capital-intensive agricultural projects or in other sectors having both a lower rate of return and a narrower spread of welfare effects. The peasant farmers of Bihar have a collective store of traditional information relating to farming practices and to the behaviour of the physical environment, which is expressed in the form of proverbs. The paper reports on a project undertaken to discover the kind of information they hold, the way in which it is stored, and the way in which it relates to the environment. Four different cultural groupsBiharis, Bengalis, Hos and Santhalsare investigated, and substantial differences found in the nature and extent of the technical knowledge possessed by each. Particular attention is paid to indigenous calendars, which are shown to be superior to their Western counterparts; and local knowledge of disease, animals, soils, weather and climate is also considered. The author concludes that in order to he effective and non-disruptive, extension activity must work on a thorough understanding of this knowledge and its organising frameworks. A range of problems impede the mechanisation of agriculture in the less developed countries. In the field of crop production and the management of the soil, the knowledge and experience of local farmers are unrivalled and no alternative system of food crop production has been found that is as well adjusted to the prevailing environmental conditions as that which has long been practised by the people. They should be able to provide planners with information on natural resources based on their knowledge and experience. A survey was carried out to determine whether this was the case. Local people, local government officials and employees were surveyed about their general awareness of their environment and its resources; the value and possible uses of each resource element; interaction with the natural environment and present use of resources; and the capability of local government institutions adequately to evaluate and make recommendations about development alternatives and rational utilisation of resources. The authors conclude that in considering the environment and its resources the local people tend to overlook those components which they make use of often and with which they are very familiar. Most local inhabitants judge the value of a resource element by the amount of ready cash it brings in or by its importance as a source of food or in providing social amenities. Any resource development project must be directly relevant to the needs and aspirations of the local inhabitants and must bring tangible benefits to them in terms of improving the employment situation and general welfare and socio-economic well-being of the community. The local government councils as presently constituted in the states concerned are poorly equipped to study, evaluate and plan for the systematic development of the natural resources in each district. Finally, there is a need to educate people in rural districts to develop a positive attitude towards the natural environment and to see ways of developing, managing and utilising its resources.
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Gordon, J., 'Intermediate Technology in West
African Agriculture', World Crops, vol 19, no 3, June, 1969.
The paper argues that there is a clear-cut case in agriculture for developing a cluster of small-scale enterprises linked to agriculture and centring on a small farm and multi-purpose tractor. The necessary matched equipment could be gradually acquired by a contractor-farmer with the aid of a loan scheme if necessary. The equipment introduced should take account of the level of local mechanical skills, and training in the operation of the equipment and in maintenance and simple repairs would be necessary.
Guggenheim, H. and R. Fanale, 'Shared Technology: A Project for Water Storage and Irrigation in Dogon Villages', A/rican Environment Occasional Paper no 76-1, March, 1976. This project aims to strengthen the ability of Dogon villagers to help themselves. The chief concern is not modernisation but rather the organic development of a traditional society. In constructing 'water granaries' and small reservoirs, the authors worked closely with the villagers, consulting them on all points, sharing with them their calculations of costs and benefits, asking their advice, and incorporating as much as possible of traditional Dogon technology into their work. In some instances, the existence of an opportunity in the environment to create a water storage system had been perceived by the Dogon prior to the authors' arrival, but what they lacked were the specific technical and material aids needed to implement a solution. The author aims to demonstrate the 'utter complexity of the small farmer's production processes'; to up-date Western images of labourintensive agriculture and the family farm; and to show the inadequacies of contemporary survey research efforts to acquire information about the farmer's production process. The author argues that 'if we expect small farmers to modify or replace their traditional technology with more productive methods, it is urgent that we completely understand the nature and rationale of the practices these producers currently employ'. This article is divided into two sections. The first takes as its point of departure the proposition that anthropologists' ignorance of the true nature of the scientific enterprise has led them to postulate a series of false dichotomies between scientific and traditional African thought; and then proceeds to identify a series of underlying similarities between the two systems. This then provides a basis for the exploration, in the second section, of outstanding differences. The most important of these is that science incorporates into itself an awareness of the possibility of alternatives to its established body of theoretical tenets, which finds no counterpart in traditional African thought. This, in turn, is associated with the device of the controlled experimentthrough which theory can be bombarded with artificial eventsand the underlying driving force of the belief in 'progress'. Hunter, G., 'Indigenous Development and the Developing World', ODI Review, no 2, 1974. Although it is now widely accepted that Western models of development are unsuitable in the case of many developing countries, certain assumptians and elements drawn from such models continue to be advocated. These include the concepts of 'efficient bureaucracy' and 'co-ordination' as necessary approaches to rural development, and a misdefinition of ' The paper argues that a social group's perception of its environment, as it may appear through semantic study, can become one of the main tools of understanding the relationships between social structure and the organisation of space. It concludes that these perceptions might form one basis for planning to transform the environment by means of the peopic who actually live in it. The paper presents one strategy for overcoming the breakdown in communications between Western advisers and the social groups for whom they are supposed to be working. It argues the existence of a 'people's science' not just in the admitted fields of construction techniques and spatial organisation of the habitat, but also in the sphere of concepts, the explanation of social and natural phenomena and economic reasoning, and argues that these help rural people to structure their understanding of their environment and interaction with it. In contrast to the West, where the mode of production has led to an ideological split into different disciplines, the languages of rural Africa make no distinction between social and physical environments. The scientific/technical approach which advocates 'rational use of natural resources' tends to limit the environment to its physical elements and structure, excluding consideration of social, economic and political structures. The paper concludes that the conceptualisations of rural Despite the attention that has been given to such aspects of rural development as improved seeds, fertilisers, irrigation and land reform, the farmer's tools have been relatively neglected. The authors describe and analyse an ILO/UNDP project in Tanzania aimed at improving the implements most appropriate to the needs and the environmental and economic constraints of smallscale subsistence fai1mers. The project's base has been called 'village technology' to distinguish it from 'mechanised' and 'intermediate' technologies, both of which can be too expensive for most farmers. Relative costs are compared and detailed data on suitable implements are given. Cultural ecology differs from the earlier environmentalist traditional in geography in that nature and culture are not seen as opposing forces or separate entities, hut rather as interlocking components of a complex ecosystem. The most common strategy in analysing cultural ecology is to examine a particular link in a particular ecosystem, e. The authors start from the premise that peasant landuse systems in existing drought areas were once successful and consider the recent history of these areas in order to understand why they should be so vulnerable in the current crisis. They argue that changes in the farmer's objective conditions through the colonial and neo-colonial periodsespecially the rise of the capitalist mode of productionhave worked to constrain peasant decision-making. As these constraints increase, stress which might previously have been contained becomes too much for the peasant livelihood system to bear, and produces a highly simplified decision-pathology on the part of peasants which is less sensitive to successive states of nature. The authors conclude that the problem of drought is basically a problem of poverty, of continual regional economic maldistribution and underdevelopment within countries, leading to increasing vulnerability of the poor within these regions; that any initiative for large-scale reconstruction carries with it the danger of displacing or proletarianising the poor into increased vulnerability to drought; and that peasant perception and utilisation of local resources can be very sensitive to states of nature. The emergence of hybrid technology which would draw from both traditional and modern sources, thus enlarging the peasant's range of choice, would thus seem to be a strong foundation for development in the dry zones.
O'Keefe, P. and B. Wisner, 'Development or underdevelopment: a Kenyan case study ', African Environment, vol 2, nos 1-2, 1976. From studies of the complex organisation of small communities it is possible to monitor the effects of development (and underdevelopment) and, more importantly, to make policy recommendations that encourage integrated, 'grass roots' development. Detailed micro-empirical studies are essentially practical, for they allow the disparate strands'of the physical and human environments to be drawn together. The ecological detail presented is the necessary complement to those broader studies of political economy which reveal the interdependence of communities, regions and nations in global patterns. Micro-level community studies and political economic studies together yield a composite picture of underdevelopment as a process, not a state. The authors present a case study of a village in Kikuyuland based on this approach.
Rappaport, R. A., 'The Flow of Energy in an
Agricultural Society ', Scientific American, vol 225, no 3, 1971. Examines the energetics of swiddening (gardening and swine husbandry in tropical rain forests) in New Guinea. The general strategy of swiddening is to establish temporary associations of plants directly useful to man on sites from which forest is removed, and to encourage the return of forests to those sites after harvesting. This paper argues that the culture of the ordinary people, together with the experience they have gained in coping with the day-to-day problems of contemporary economic and social change, contain ideas and techniques which could be of immediate value in the struggle to improve agricultural yields and farm income. The full benefit of using the best of these ideas and techniques is only likely to be felt where a scaled-down grassroots approach to development planning has been adopted, as in the case of Tanzania. The author gives an overview of types of useful research on traditional knowledge and folk ecology, including studies by anthropologists and ethnographers of traditional cosmological and religious ideas; studies by ethnolinguists; and the micro-level spadework of ethnobotanists, agricultural economists, and others, which shows that the basic agronomic practices of African farmers are sound.
Ruddle, K. and R. Chesterfield, 'Change Perceived as Man-made Hazard in a Rural Development Environment', Development and Change, vol 7, no 3, 1976. The authors consider a development situation involving wholesale alteration of the biophysical system in which a given subsistence system operates, together with major infrastructural change within the system. In the absence of a thorough understanding of the pre-existing ecosystem on the part of the change agent, this will probably elicit perceptions and responses from a local population other than those intended by the developer. It is essential for the success of A motor pump developed by local farmers contributed to the development of a major portion of the upper delta region of the Mekong Delta in South Vietnam. It was adopted rapidly by farmers, despite the lack of government support, having proved itself extremely profitable by allowing extra land to be double cropped. Since underdevelopment reflects more a poverty of spirit than a lack of wealth, true progress will only begin with transformations in basic attitudes. Changes should have a strong community base, expressed through locally-owned development institutions. Generally local capabilities for management, financing and technical action should determine the scale of new activities. Outside assistance is helpful only if viewed as subordinate to a primarily indigenous process.
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The Prevention of Farm-Level Food Grain Storage Losses in India: a Social Cost-Benefit Analysis R. A.' Boxall, M. Greeley, D. S. Tyagi, with M. Lipton and J. Neelakanta An investigation in Andhra Pradesh, India, of the extent of food grain loss during storage at the farm-level, and of the savings achieved by various improved storage methods. 
